It is shown that th e numbe r of n-tuples (xo, x" . . . , X,, -I) of nonnegative integers s uch that is given by
Introduction
In 1952 M. Hall, Jr. proved the following theorem' (see footnote 1): If G is a finite abelian group of order n with elements at, a2, _ _ _, an, and c" C2, . . ., Cn are n (not necessarily distinc t) elements of G, then there exists a permutation 0" of {1, 2, . _ _ , n} such that the differe n ces The neces s ity of (1) is trivial , and Hall gives an elegant proof that condition (1) implies the existence of such a permutation 0"_ If C is the cyclic group of order n, then Hall's theorem may be rephrased in terms of congruences as follows: Let xo, X" • _ ., XII_I be n nonnegative integers with n -J L Xi=n.
a(T(I)
Then there is a permutation 0" of {1, 2, . _ ., n} such that
has exactly x" solutions in i, 1 ~ i ~ n , for each k = 0,1 . . . , n -1 if and only if 
(2)
The purpose of this note is to count the number of solutions of (2) in nonnegative integers Xi with
II -I
~ Xi = n. An application to the permanent of a circulant is given.
Main Result
The motivation having been given, we may now state and prove our main result. THEOREM: Let n be a positive integer. Let F(n) be the number of n·tuples (xo, Xl, . . . , xn -d satisfying:
Then xi~O , (i=O, 1, . . . , n-1),
where the summation extends over all positive integers d dividing n, and where <p is Euler'sjunction.
PROOF: The proof uses generating functions. Define
and it is clear that F(n) is the sum of the coefficients of z"wnt, 0 ~ t ~ n -1, injll (w, z) . Write Then because and we obtain Thus so that
Thus since Bo= 1,
an empty produ ct being 1. Therefore
and F (n) is the sum of the coefficients of w nt , 0 ~ t ~ n -1, in
I-wll.+r-1 g,,(w)= TI 1-,.
1'=1 W
1I.-II-wn+1' TI I -w" 
This proves the theore m.
An Application
Let A = [aiJ be an n X n matrix. If if is a permutation of {I , 2, , , . , n} then is called a diagonal product of A. 
